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Petition for Withdrawal of Holding of Abandonment 
Pursuant to 37 CFR 1,181 

To the Commissioner for Patents: 

Applicant's representative, Linda S. Chan (Reg. No. 42,400) inquired of the status of the 
above-referenced application on or about June 20, 2007, in a telephone conversation with the 
Examiner Prabodh M. Dharia. The Examiner indicated that Application had been abandoned for 
failure to respond to an Office Action. The Examiner provided a copy of the Office Action by 
facsimile to the Applicant's representative, however the copy did not include the cover page that 
shows the mailing date and the mailing address. 
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Applicant never received the Office Action, nor a Notice of Abandonment in the above- 
referenced case, and thus Applicant hereby petitions the Commissioner to withdraw the holding 
of abandonment of the current application and to consider the enclosed Amendment in response 
to the Office Action. 

Applicant has attempted to obtain a copy of the cover sheet of the Office Action to 
determine its exact mailing date and the mailing address to which it was mailed. To this end, 
Applicant has contacted the Examiner, the Document Services department of the USPTO, and 
the Office of hiitial Patent Examination. This effort has been unsuccessful, and therefore 
Applicant is unable to provide any further support for this petition for withdrawal of the holding 
of abandonment since Applicant is not in possession of certain facts, including the exact mailing 
date and the mailing address of the Office Action. 

In support of this petition, Applicant is enclosing herewith a print-out of its docket 
records for this file. As can be seen fi-om this print-out there was no docketing of any Office 
Action for this matter. 

Applicant is also enclosing a copy of the cover of its file jacket for this application, which 
reflects the docketing for this application. Had an Office Action been received by the Applicant, 
the docketing records on the Applicant's file jacket would reflect docketing for a response due 
three months firom the mailing date of the Office Action and six months fi-om the mailing date of 
the Office Action. As can be seen, no such docketing was done for this application. 

Also enclosed herewith is a statement by Applicant's undersigned attomey in support of 
the current petition. 
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In view of the foregoing, it is respectfully requested that the current application be 
reinstated and the Office Action originally mailed on December 2, 2004 be re-issued and the 
response time for such Office Action re-set. It is believed that no fee is due with this petition. 
However, if any fees are due with this paper, the Commissioner is hereby authorized to charge 
such fees to Deposit Accoimt No. 50-1290. 

Please direct any inquiries regarding this petition to the Applicant's undersigned attomey, 
who may be reached directly by telephone at (212)940-631 1. 
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Respectfully submitted. 
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Reg. No. 51,271 
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Statement in Support of Petition for Withdrawal 
OF Holding of Abandonment 

I, Brian E. Hennessey (Reg. No. 51,271) declare that: 

1. I am the Applicant's attorney for the above-referenced patent appHcation. 

2. The enclosed docket record show all actions docketed for the above-referenced 
application. 

3. I searched our office's file jacket for this application and the docket records for our firm 
(as reflected in the enclosed print-out) and the file jacket and docket records indicate that 
the Office Action was not received by our firm. 
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4. I contacted the Examiner to request a copy of the cover page of the Office Action 
indicating the mailing address and the mailing date on or about July 19, 2007, but was 
told that the Examiner did not have access to the file and was not able to provide the 
cover sheet. 

5. I directed my legal assistant, Mr. James Dade, to contact customer service at the USPTO, 
as suggested by Examiner Dharia in the Interview Summary dated July 23, 2007, to 
attempt to obtain the cover sheet. Mr. Dade made several attempts to obtain the cover 
sheet, contacting in the course of his investigation the Document Services department of 
the USPTO and the Office of Initial Patent Examination. Mr. Dade has so far been 
unsuccessful in obtaining the cover sheet, but is continuing his efforts. 

6. I further declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 
of the United States Code, and that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 
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In response to the non-fmal Office Action dated on or about October 15, 2002, please 
amend the subject application based on the following: 

I. A complete listing of the claims appears on page 2 of this paper; and 

II. Remarks appear on page 13 of this paper; 

III. A certified translation of the priority document accompanies this paper; and 

IV. A Petition for Withdrawal of Holding of Abandonment accompanies 
this paper. 
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* 

AMENDMENTS TO THE CLAIMS 

The following listing of claims replaces all prior listings of claims in the present 
application. 

What Is Claimed Is: 

1. (currently amended) A setup method for a controller that gives instructions to a computer 
running software depending on a pushing pressure by a user on a control element connected to a 
pressure-sensitive device of the controller, the method, m ethod comprising: 

an instruction step wherein the user is instructed to push said control element with at least 
a maximum strength, 

a storage step wherein a value obtained when said control element is pushed by the user, 
is stored as the maximum value; and 

a correction step wherein, based on said maximum value and a pressure-sensing value 
table defined in said software or various pr e ssur e s e nsing valu e s , a new corrected pressure- 
sensing value table or various n e w corr e ct e d pr e ssur e s e nsing valu e s ar eis generated. 

2. (currently amended) A recording medium on which is recorded a computer-readable and 
executable software program containing a setup program for a controller that gives instructions 
to a computer running software depending on a pushing pressure of a user on a control element 
connected to a pressure-sensitive device of the controller; wherein said setup program comprises: 

an instruction step wherein the user is instructed to push said control element with at least 
a maximum strength; 
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a storage step wherein a value obtained when said control element is pushed by the user 
is stored as the maximum value, and 

a correction step wherein, based on said maximum value and a pressure-sensing value 
table defined in said software or various pr e ssur e s e nsing valu e s , a new corrected pressure- 
sensing value table or various n e w corr e ct e d pr e ssur e s e nsing valu e s ar eis generated. 

3. (original) The recording medium according to claim 2, wherein said corrected pressure- 
sensing value table or various corrected pressure-sensing values are stored in a storage unit 
provided internally in or extemal of said computer. 

4. (currently amended) A computer system comprising: 

a pressure-sensitive controller that gives instructions to a computer processor running 
software depending on a pushing pressure of a user on a control element connected to a pressure- 
sensitive device of the controller; 

instruction providing means for instructing the user to push said control element with at 
least a maximum strength; 

storage means for storing a value obtained when said control element is pushed by the 
user as the maximum value; and 

correction means for generating, based on said maximvmi value and a pressure-sensing 
value table defined in software or various pr e ssur e s e nsing valu e s , a new corrected pressure- 
sensing value table or various n e w corr e ct e d pr e ssur e s e nsing valu e s . 
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5. (original) The computer system according to claim 4, wherein said corrected pressure-sensing 
value table or various corrected pressure-sensing values are stored in a storage unit intemal to or 
external to said computer. 

6. (original) The computer system according to claim 4, which is an entertainment system. 

7. (original) The computer system according to claim 5, which is an entertainment system. 

8. (original) A computer system comprising: 

a controller that gives instructions to running software depending on a pushing pressure 
of a user on a control element connected to a pressure-sensitive device of the controller; 

means for measuring a maximum user pressure-sensing value which is the maximum 
pushing pressure of the user; 

means for acquiring a maximum game pressure-sensing value set by said software; and 

correction means for making said maximum user pressure-sense value to correspond to 
said maximum game pressure-sense value, and calculating intermediate values until the 
maximum user pressure-sensing value is reached proportionally corresponding to the game 
pressure-sensing values; 

wherein the user pressure-sensing value which is the pushing pressure of the user on the 
control element is corrected by said correction means and used in said software. 
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9. (original) The computer system according to claim 8, wherein said correction means has a 
correction table for correcting said user pressure-sensing values to said game pressure-sensing 
values. 

10. (original) The computer system according to claim 9, wherein said correction table is 
prepared based on a stipulated program. 

11. (original) The computer system according to claim 9, wherein said correction table is 
prepared based on predetermined calculations. 

12. (original) A computer system comprising: 

a controller that gives instructions to running software depending on a pushing pressure 
of a user on a control element connected to a pressure-sensitive device of said controller; 

means for measuring user pressure-sensing values which are pushing pressures of the 

user; 

means for acquiring game pressure-sensing values set by said software; and 
correction means for correcting said user pressure-sensing values to correspond to game 

pressure-sense values based on a stipulated fimction; 

wherein the user pressure-sensing value which is the pushing pressure of the user on the 

control element is corrected by said correction means and used in said software. 
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13. (original) The computer system according to claim 12, wherein said correction means has a 
correction table for correcting said user pressure-sensing values to correspond to said game 
pressure-sensing values based on said stipulated function. 

14. (original) The computer system according to claim 12, wherein said stipulated function is 
selected from a group consisting of second-order functions, higher-order functions, exponential 
functions and trigonometric functions, depending on characteristics of the instructions controlled 
by said control element. 

15. (original) The computer system according to claim 13, wherein said correction table is 
prepared based on a stipulated program. 

16. (original) The computer system according to claim 13, wherein said correction table is 
prepared based on predetermined calculations. 

17. (original) A computer system comprising: 

a controller that gives instructions to running software depending on a pushing pressure 
of a user on a control element connected to a pressure-sensitive device of said controller; 

means for measuring a maximum user pressure-sensing value rate of change which is the 
most rapid pushing pressure of the user; 

means for acquiring a maximum game pressure-sensing value rate of change set by said 
software, and 
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correction means for making said maximum user pressure-sensing value rate of change to 
correspond to said maximum game pressure-sensing value rate of change, and calculating 
intermediate values until the maximum user pressure-sensing value rate of change is reached 
proportionally corresponding to the game pressure-sensing value rate of change; 

wherein the user pressure-sensing value rate of change which is a pushing speed of the 
user on the control element is corrected by said correction means and used in said software. 

18. (original) The computer system according to claim 17, wherein said correction means has a 
correction table for correcting said user pressure-sensing value rate of change to correspond to 
said game pressure-sensing value rate of change. 

19. (original) The computer system according to claim 18, wherein said correction table is 
prepared based on a stipulated program. 

20. (original) The computer system according to claim 18, wherein said correction table is 
prepared based on predetermined calculations. 

21. (original) A setup method for a controller that gives instructions to a computer running 
software depending on a pushing pressure of a user on a control element connected to a pressure- 
sensitive device of the controller, the setup method comprising the steps of: 

measuring a maximum user pressure-sensing value which is the maximum pushing 
pressure of the user; 

acquiring a maximum game pressure-sensing value set by said software; and 
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performing a correction step whereby said maximum user pressure-sensing value is made 
to correspond to said maximum game pressure-sensing value, and intermediate values until the 
maximum user pressure-sensing value is reached are calculated proportionally corresponding to 
the game pressure-sensing values; wherein 

the user pressure-sensing value which is the pushing pressure of the user on the control 
element is corrected by said correction means and used in said software. 

22. (original) The setup method according to claim 21, wherein said correction means has a 
correction table for correcting said user pressure-sensing values to correspond to said game 
pressure-sensing values. 

23. (original) The setup method according to claim 22, wherein said correction table is prepared 
based on a stipulated program. 

24. (original) A setup method for a controller that gives instructions to a computer running 
software depending on a pushing pressure of a user on a control element connected to a pressure- 
sensitive device of the controller, the setup method comprising the steps of: 

measuring a user pressure-sensing value which is the pushing pressure of the user; 

acquiring a game pressure-sensing value set by said software; and 

performing a correction step whereby said user pressure-sensing value is corrected to 
correspond to said game pressure-sensing value; wherein 

the user pressure-sensing value which is the pushing pressure of the user on the control 
element is corrected by said correction step and used in said software. 
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25. (original) The setup method according to claim 24, wherein said correction step a correction 
table issued for correcting said user pressure-sensing values to correspond to said game pressure- 
sensing values. 

26. (original) The setup method according to claim 25, wherein said correction table is prepared 
based on a stipulated function. 

27. (original) The setup method according to claim 26, wherein said stipulated function is 
selected from a group consisting of second-order functions, higher-order functions, exponential 
functions and trigonometric functions, depending on characteristics of the instructions controlled 
by said control element. 

28. (original) The setup method according to claim 25, wherein said correction table is prepared 
based on a stipulated program. 

29. (original) The computer system according to claim 25, wherein said correction table is 
prepared based on predetermined calculations. 

30. (original) A setup method for a controller that gives instructions to a computer running 
software depending on a pushing pressure of a user on a control element connected to a pressure- 
sensitive device of the controller, the setup method comprising the steps of: 
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measuring a maximum user pressure-sensing value rate of change which is the most rapid 
pushing pressure of the user, 

acquiring a maximum game pressure-sensing value rate of change set by said software; 

and 

performing a correction step whereby said maximxmi user pressure-sensing value rate of 
change is made to correspond to said maximxmi game pressure-sensing value rate of change, and 
intermediate values until the maximum user pressure-sensing value rate of change is reached are 
calculated proportionally corresponding to the game pressure-sensing value rate of change; 
wherein 

the user pressure-sensing value rate of change which is the pushing speed of the user on 
the control element is corrected by said correction means and used in said software. 

31. (original) The setup method according to claim 30, wherein said correction means has a 
correction table for correcting said user pressure-sensing value rate of change to correspond said 
game pressure-sensing value rate of change. 

32. (original) The setup method according to claim 31, wherein said correction table is prepared 
based on a stipulated program. 

33. (original) The setup method according to claim 31, wherein said correction table is prepared 
based on predetermined calculations. 
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34. (original) A recording medium on which is recorded a computer-readable and executable 
software program containing a setup program for a controller that gives instructions to a 
computer running software depending on a pushing pressure of a user on a control element 
connected to a pressure-sensitive device of the controller, 

said setup program comprising the steps of: 

measuring a maximum user pressure-sensing value which is the maximum pushing 

pressure of the user; 

acquiring a maximum game pressure-sensing value set by said software; and 
performing correction to make said maximum user pressure-sensing value to correspond 

to said maximum game pressure-sensing value, and calculate intermediate values until the 

maximum user pressure- sensing value is reached proportionally corresponding to the game 

pressure-sensing values. 

35, (original) A recording medium on which is recorded a computer-readable and executable 
software program containing a setup program for a controller that gives instructions to a 
computer running softv^are depending on a pushing pressure by a user on a control element 
connected to a pressure-sensitive device of the controller, 

said setup program comprising the steps of: 

measuring user pressure-sensing values which are the pushing pressures of the user; 
acquiring game pressure-sensing values set by said software; and 
performing correction to correct said user pressure-sensing values to correspond to game 

pressure-sensing values based on a stipulated fiinction. 
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36. (original) A recording medium on which is recorded a computer-readable and executable 
software program containing a setup program for a controller that gives instructions to a 
computer running software depending on a pushing pressure of a user on a control element 
connected to a pressure-sensitive device of the controller, said setup program comprising the 
steps of: 

measuring a maximum user pressure-sensing value rate of change which is the most rapid 
pushing pressure of the user, 

acquiring a maximum game pressure-sensing value rate of change set by said soflAvare; 

and 

performing correction to make said maximum user pressure-sensing value rate of change 
to correspond to said maximum game pressure-sensing value rate of change, and calculate 
intermediate values until the maximum user pressure-sensing value rate of change is reached 
proportionally corresponding to the game pressure-sensing value rate of change. 

37. (new) The setup method of claim 1, wherein the correction step fiirther includes generating 
various new corrected pressure-sensing values based on said maximum value and various 
pressure-sensing values defined in said software. 

38. (new) The setup method of claim 1, wherein the new corrected pressure-sensing value table 
is used when the computer executes the software to correct the pushing pressure by the user to a 
corrected pushing pressure value. 
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REMARKS 

Claims 1-38 are pending in the instant application after this amendment adds new claims 
37 and 38. Claims 1, 2, and 4 are amended herein. No new matter is added by the amendments 
and new claim, which are supported throughout the specification and figures. In particular, new 
claim 37 is supported at least by original claim 1, and new claim 38 is supported at least at page 
9, lines 18-23, of the specification. In view of the following remarks, favorable reconsideration 
of this application is respectfully requested. 

Claims 1-5 and 8 are rejected under 35 U.S.C. § 102(e) as being anticipated by EP 0 922 
431 to Amano et al. (hereinafter Amano). Claims 6 and 7 are rejected under 35 U.S.C. § 103(a) 
as being unpatentable over Amano in view of U.S. Patent No. 6,402,616 to Ogata et al. 
(hereinafter Ogata). Applicants respectfully traverse. 

Claim 1 relates to a setup method for a controller that gives instructions to a computer 
running software depending on a pushing pressure by a user on a control element connected to a 
pressure-sensitive device of the controller. The method of claim 1 includes, inter alia, an 
instruction step wherein the user is instructed to push said control element with at least a 
maximum strength, and a storage step wherein a value obtained when said control element is 
pushed by the user, is stored as the maximum value. The method of amended claim 1 further 
includes a correction step wherein, based on said maximum value and a pressure-sensing value 
table defined in said software, 2l new corrected pressure-sensing value table is generated. 

The Office Action relies on Amano as alleged disclosure of the correction step recited in 
the claim. In particular, the Office Action cites to Amano at col. 14, lines 27-32 and col. 17, lines 
3-5 (Office Action; page 3, lines 1-5). However, Amano relates to determining the pressure of an 
individual when applying pressure in order to read a pulse on an individual. Amano apparently 
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measures pressure being exerted by an individual, and sets up a chart based on the results of the 
measurement. Amano discloses a touch detecting device, as in Figure 4, used to detect the grip 
state when an individual grips an object (paragraph 0001). The touch detecting device in Amano 
apparently includes a calibration table 50 used when detecting touch, a threshold value table 51 
used when grading touch information, and a data register 52 for storing various data (Amano; 
paragraph 0072). When a CPU 4 displays the message "Please apply more force" on LCD 108, a 
user presses pressure sensor 1 1 with maximal force. At this time Pmax, the maximum value for 
the degree of pressure, and Lmin, the minimum value for the DC component, are detected 
(Amano; paragraph 0087). Then, the CPU 4 reads out the maximum value Pmax for the degree 
of pressure from data register 52, equally divides maximum value Pmax in response to the 
number of gradings, and determines each of the threshold values for the degree of pressure 
(paragraph 0088). However, as is apparent from Amano, col. 32, lines 25-29, calibration table 50 
is NOT prepared beforehand, but is rather generated as a result of a pressure sensor 
measurement. 

In contrast, in the instant invention, as in Fig. 1 A, when the maximum value that can be 
achieved by a user is measured for each individual user, the correction is performed such that the 
maximum value corresponds to the maximum setting set in advance for a game or other type of 
software, etc., and the intermediate values are calculated proportionally (Specification; page 9, 
lines 8-13). By using the game pressure-sensing values corresponding to the user pressure- 
sensing values as the corrected user pressure-sensing values, problems due to the difference in 
body weights among individual users may be avoided (Specification; page 9, lines 20-23). In 
Amano, the maximum value Pmax is merely equally divided in response to the number of 
gradings, while in the instant invention the maximum value is first made to correspond to the 
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maximum setting set in advance for a game or other type of software, etc., and then the 
intermediate values are calculated proportionally, Amano does not disclose or suggest any 
correspondence made between the maximum value by a user and \he maximum setting set in 
advance for a game, and therefore Amano does not disclose or suggest a correction step 
wherein, based on said maximum value and a pressure-sensing value table defined in said 
software, a new corrected pressure-sensing value table is generated. Therefore, for at least this 
reason claim 1 is allowable. 

Independent claims 2, 4, 8, 12, 17, 21, 24, 30, and 34-36 include feature similar to those 
discussed above in regard to claim 1, and therefore each of these claims is allowable for at least 
the same reasons as claim 1 is allowable. 

Each of the remaining dependent claims includes the feature of the independent claims 
from which they depend, and therefore each of these claims is allowable for at least the same 
reasons as their respective base claim is allowable. 

Additionally, in connection with claim 8, which recites means for acquiring a maximum 
game pressure-sensing value set by said software, and correction means for making said 
maximum user pressure-sense value to correspond to said maximimi game pressure-sense value, 
and calculating intermediate values until the maximum user pressure-sensing value is reached 
proportionally corresponding to the game pressure-sensing values, Applicants submit that 
Amano does not disclose acquiring a game pressure-sensing value set by software since Amano 
does not disclose a game, nor a pressure value set by a software. Therefore, for at least this 
reason claim 8 is allowable. 

Claims 9-33 are rejected under 35 U.S.C. § 103(a) as being unpatentable over Amano in 
view of U.S. Patent No. 6,347,997 to Armstrong (hereinafter Armstrong). Claims 34-36 are 
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rejected iinder 35 U.S.C. § 103(a) as being unpatentable over Ogata and Amano in view of 
Armstrong. Applicants respectfully traverse. 

Armstrong has a filing date of May 10, 2000. With the filing of the certified translation of 
the priority document, the instant application claims the full benefit of the priority date of the 
instant application, namely January 14, 2000. Therefore, it is respectfully submitted that 
Armstrong is not prior art with respect to the instant application, and the rejections based on 
Armstrong are obviated. 

New claims 37 and 38 depend from claim 1 and are therefore allowable for at least the 
same reasons as claim 1 is allowable. 

Additionally, new claim 38 recites that the new corrected pressure-sensing value table is 
used when the computer executes the software to correct the pushing pressure by the user to a 
corrected pushing pressure value. Since Amano does not relate to correcting a pressure during 
execution of software, Amano does not disclose or suggest the features of new claim 38, and 
therefore the new claim is allowable for at least this additional reason. 

In view of the remarks set forth above, this application is believed to be in condition for 
allowance which action is respectfully requested. However, if for any reason the Examiner 
should consider this application not to be in condition for allowance, the Examiner is respectfully 
requested to telephone the imdersigned attomey at the number listed below prior to issuing a 
further Action. 



84228202_1 



16 



Any fee due with this paper may be charged to Deposit Account No. 50-1290. 
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[Name of Document] SPECIFICATION 

[Title of the Invention] SETUP METHOD FOR A CONTROLLER, RECORDING 
MEDIUM THAT RECORDS THIS METHOD, AND COMPUTER SYSTEM 
HAVING A PRESSURE-SENSITIVE CONTROLLER 
[Scope of Claims for a Patent] 

[Claim 1] In a setup method for a controller that gives instructions to a computer 
running software depending on a pushing pressure by a user on a control element 
connected to a pressure-sensitive device of the controller, 
said controller setup method, comprising: 

an instruction step wherein the user is instructed to push said control element 
with at least a maximum strength, 

a storage step wherein a value obtained when said control element is pushed by 
the user, is stored as the maximum value; and 

a correction step wherein, based on said maximum value and a pressure-sensing 
value table defined in said software or various pressure-sensing values, a new 
corrected pressure-sensing value table or various new corrected pressure-sensing 
values are generated. 

[Claim 2] In a recording medium on which is recorded a computer-readable and 
executable software program containing a setup program for a controller that gives 
instructions to a computer running software depending on a pushing pressure of a user 
on a control element connected to a pressure-sensitive device of the controller; 
said recording medium, wherein said setup program comprises: 
an instruction step wherein the user is instructed to push said control element 
with at least a maximum strength; 

a storage step wherein a value obtained when said control element is pushed by 
the user is stored as the maximum value, and 
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a correction step wherein, based on said maximum value and a pressure-sensing 
value table defined in said software or various pressure-sensing values, a new 
corrected pressure-sensing value table or various new corrected pressure-sensing 
values are generated. 

[Claim 3] The recording medium as claimed in Claim 2, wherein said corrected 

pressure-sensing value table or various corrected pressure-sensing values are stored in 

a storage unit provided internally in or external of said computer. 

[Claim 4] In a computer system having a pressure-sensitive controller that gives 

instructions to a computer processor running software depending on a pushing pressure 

of a user on a control element connected to a pressure-sensitive device of the 

controller; 

said computer system, comprising: 

instruction providing means for instructing the user to push said control 
element with at least a maximum strength; 

storage means for storing a value obtained when said control element is pushed 
by the user as the maximum value; and 

correction means for generating, based on said maximum value and a pressure- 
sensing value table defined in software or various pressure-sensing values, a new 
corrected pressure-sensing value table or various new corrected pressure-sensing 
values. 

[Claim 5] The computer system as claimed in Claim 4, wherein said corrected 
pressure-sensing value table or various corrected pressure-sensing values are stored in 
a storage unit internal to or external to said computer. 

[Claim 6] The computer system as claimed in Claim 4, wherein said computer 
system is an entertainment system. 
[Detailed Description of the Invention] 
[0001] 
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[Technical Field Pertinent to the Invention] 

The present invention relates to a novel setup method for a pressure-sensitive 
controller from which output (pressure-sensing values) corrected for differences in the 
body weights of users is obtained. It also relates to a recording medium that records a 
software program containing a setup program for such a controller, along with a 
computer system that has a pressure-sensitive controller 
[0002] 
[Prior Art] 

For example, as prior art, a pressure-sensitive type controller was disclosed in 
the publication of examined Japanese utility model application No. JP-B-Hl-40545, 
wherein pressure-sensitive output is provided as input to a VCO (variable control 
oscillator) and the output of the VCO is used for repeated fire in a game. 
[0003] 

[Problem that this invention is to solve] 

A pressure-sensitive controller is a unit wherein, when pressure is applied with 
a finger directly to a control element connected to a pressure-sensitive device, the 
pushing pressure is provided as output as a pressure-sensing value. Thus, differences 
in body weights and differences in reflexes such as between children and adults, young 
people and elderly people, men and women and the like are reflected as is in the output 
of the controller. 
[0004] 

This may lead to a problem on execution of a game, various software and so on 
with such a pressure-sensing controller. The pressure-sensing value when the greatest 
pressure and the pressure-sensing value when the least pressure is applied may be 
different depending upon users. 
[0005] 



SC00097 



4 

The change rate, i.e., the rate of increase or rate of decrease, in pushing 
pressure per unit of time is different depending on a user's body weight. 
[0006] 

[Means for Solving the Problems] 

The present invention is made to solve the above problem. It is an object of the 
present invention to provide a new pressure-sensing controller. Moreover, it is another 
object of the present invention to provide a new pressure-sensing controller which can 
provide, in execution of various programs, a pressure-sensing values obtained by 
correction of difference among user's pressure-sensing values. 

A setup method according to the present invention is a setup method for a 
controller that gives instructions to a computer running software depending on the 
pushing pressure on a control element connected to a pressure-sensitive device, 
wherein the setup method comprises: an instruction step wherein the user is instructed 
to push said control element with at least a maximum strength, a storage step wherein 
the value obtained when said control element is pushed is stored as the maximum value, 
and a correction step wherein, based on said maximum value and a pressure-sensing 
value table defined in software or various pressure-sensing values, a new pressure- 
sensing value table or various new pressure-sensing values are generated. 
[0007] 

A recording medium according to the present invention is a recording medium 
on which is recorded a computer-readable and executable software program containing 
a setup program for a controller that gives instructions to a computer running software 
depending on the pushing pressure of a user on a control element connected to a 
pressure-sensitive device, wherein the setup program comprises: an instruction step 
wherein the user is instructed to push the control element with at least a maximum 
strength, a storage step wherein the value obtained when the control element is pushed 
is stored as the maximum value, and a correction step wherein, based on said 
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maximum value and a pressure-sensing value table defined in software or various 
pressure-sensing values, a new pressure-sensing value table or various new pressure- 
sensing values are generated. 
[0008] 

A computer system according to the present invention comprises a pressure- 
sensitive controller that gives instructions to a computer processor running software 
depending on the pushing pressure of a user on a control element connected to a 
pressure-sensitive device; instruction means whereby the user is instructed to push the 
control element with at least a maximum strength, storage means the value obtained 
when the control element is pushed is stored as the maximum value, and correction 
means whereby, based on said maximum value and a pressure-sensing value table 
defined in software or various pressure-sensing values, a new pressure-sensing value 
table or various new pressure-sensing values are generated. 
[0009] 

[Mode for carrying out the Invention] 

A pressure-sensing controller according to an embodiment of the present 
invention will be described in detail with reference to the accompanying drawings. In 
the drawings, like elements and parts are marked with the same reference numerals and 
hence need not be described. 
[0010] 

As described above, in a controller that uses a pressure-sensitive device, when 
the button is pushed by a user, values that depend on the pushing pressure are provided 
as an output. On the other hand, in software or games that use pressure-sensitive 
output, the pressure- sensing values required to activate various processes or actions 
are expected to be predetermined. Unless some sort of manipulation is done between 
the user pressure- sensing values and the game pressure- sensing values, there is a 
possibility that differences in user's body weights and differences in reflexes may give 
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a stronger person an advantage over a weaker person, for example, or make it more or 

less easy to use. 

[0011] 

According to an embodiment, a maximum value of an individual user is 
previously measured, and a correction table used for allocating a set value in a 
predetermined software is prepared based on the maximum value. Inconvenience 
arising from difference among user's body weights is avoided by using this correction 
table upon execution of a software. 
[0012] 

Fig. 1 shows the connection of a controller to an entertainment system to enable 
a user to enjoy game software or video. More specific structure is shown in Fig. 6 and 
the subsequent figures. 
[0013] 

As shown in Fig. 2, a controller 200 which has buttons connected to pressure- 
sensitive devices within the controller is connected to an entertainment system 500 
used for playing games or enjoying DVD video or other types of video images, and the 
video output terminals are connected to a television monitor 408. 
[0014] 

Here, the analog output from the pressure-sensitive devices is converted by an 
A/D converter to digital values in the range 0-255 and provided to the entertainment 
system 500. 
[0015] 

With reference to Fig. 2 on, here follows a description of how the 
aforementioned correction table is generated and how it is used at the time of execution 
of software. It is noted that the program shown in the form of a flowchart is run by the 
entertainment system 500 and executed by this CPU. 
[0016] 
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Fig. 2 is a flowchart showing the program for sampling the maximum value 
when the user pushes the buttons with the maximum force, which serves as the basis 
for generating the correction table. This program can be executed when it is solely 
recorded on a recording medium such as an optical disk and when it is recorded on a 
recording medium together with game software programs. 
[0017] 

Providing a correction program solely recorded on a recording medium means 
that it is previously prepared for software development as a library. As well known, it 
takes a lot of time to produce all functions upon development of a software. However, 
[0018] 

Then, it becomes possible to provide common functions as described in the 
present embodiment as library programs with software manufacturers. Software 
manufacturers are provided with such generalized common functions from the outside 
as library programs, and hence can concentrate themselves into production of essential 
parts of the software which are other than the common functions. 
[0019] 

When the aforementioned program is read from media and run on the 
entertainment system 500, control moves to Step SI. 
[0020] 

In step SI, a message reading "This setup program sets the controller output to 
match your strength. Please press any button with one finger for two seconds or longer 
with the maximum strength you think you can manage during the game." or the like is 
displayed on the television monitor 408 shown in Fig. 2, prompting the user for input. 
[0021] 

In Step S2, a decision is made as to whether or not user input is present, and if 
input is present, control procedure moves to Step S3 where a user pressure-sensing 
value is acquired. When a button of the controller 200 is pushed by the user, the 
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pressure-sensing value generated by this pushing is provided to the entertainment 

system 500. 

[0022] 

In Step S4, a decision is made as to whether or not the user has finished 
pushing the button, namely a decision is made as to whether the user pressure-sensing 
value is "0" or not, and if not "0" then control goes back to Step S3, and if "0" then 
control procedure advances to Step S5 and a message reading "Your maximum value 
has been sampled. Is this OK?" or the like is displayed. It should be noted that in the 
entertainment system, the pressure-sensing output value from the controller 200 may 
be stored for one frame (1/30 second), for example. 
[0023] 

In Step S6, when the user uses the controller 200 to select "YES" from between 
the choices of "YES" and "NO" displayed on the television monitor 408, control 
procedure advances to Step S7 and a message reading "Searching for your maximum 
value. Please wait." or the like is displayed. If "NO" is selected, control procedure 
again advances to Step SI. 
[0024] 

In Step S8, among the stored output values (user pressure-sensing values) from 
the controller 200, a search for the maximum value (the maximum user pressure- 
sensing value) is performed, and in Step S9, the maximum user sensing value detected 
is stored. 
[0025] 

In Step SIO, a message reading "Complete" or the like is displayed and the 
process is complete. It is noted that the storage means that stores the maximum value 
is preferably, for example, the internal memory or removable card-type external 
memory of the entertainment system 500. 
[0026] 
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When such removable card-type external memory is used, use of the same 
pressure-sensing controller and invoke of a user's own pressure-sensing data allows 
the user to prepare a proper correction table (see Fig. 4) corresponding to different 
software programs, without obtaining the maximum pressure shown in Fig. 2. 
[0027] 

Fig. 3 is a flowchart showing an embodiment of a program for generating a 
correction table using the maximum value found in Fig. 2. Of course, any other 
program that is able to create a correction table may also be used. Like the program 
that samples the maximum value, this program is also recorded on a recording medium 
alone or together with the software. 
[0028] 

In Step S20, control information regarding the controller is acquired from the 
software recorded upon the media loaded in the entertainment system 500. This is 
because depending on the software, pressure-sensing value output may not reflect the 
processing of software, etc. as is. For example, in the event that the role of the 
controller 200 is adequate as a simple ON/OFF, pressure-sensing output is unnecessary. 
[0029] 

In Step S21, a decision is made as to whether the pressure-sensing values are to 
be used in an analog fashion or not, and if "YES" control procedure advances to Step 
S22 and if "NO" the process ends. 
[0030] 

In Step S22, the game-side maximum value G^ax prepared in advance on the 
software side is acquired. 
[0031] 

In Step S23, a decision is made as to whether a memory card is present or not, 
and if "YES" control procedure advances to Step S25 where user input is detected by 
means of the procedure described in Fig. 3 and a decision is made as to whether or not 
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the stored user-side maximum value Uj^^x present, and if ''NO" a message reading 

"Please insert a memory card." or the like is displayed in Step S24. 

[0032] 

If the result of the decision in Step S25 is "YES" then control procedure 
advances to Step S27 and the user-side maximum value U^ax acquired, and if the 
result of the decision is "NO" then a message reading "Please reinsert the memory card 
where your maximum values are stored." or the like is displayed. 
[0033] 

In Step S28, the value sofhvare-side maximum value Gj^ax is divided by the 
user-side maximum value U^iax the correction coefficient X. For example, if 

the software maximum value Gmax is changed in 256 steps within the range from 0 to 
256, then the .software maximum value is 256. If the measured maximum user- 
pressing value Umax is 3 1, then the user maximum value is changed 32 steps. 
Accordingly, the correction coefficient X = Gmax / Umax = 256 / 32 = 8 is established. 
[0034] 

In Step S29, the first soft allocation value Yl is set when the software value is 
increased by the number X of the correction coefficients from the software maximum 
value Gmin, i.e., to the software set value G=7. 
[0035] 

In Step S30, the minimum user value Umin = 0 is allocated to the software 
allocation value Yl. 
[0036] 

In Step S3 1, the software allocation value Yl is subtracted from the software 
maximum value Gmax, and then the next software allocation value is calculated. 
[0037] 

In Step S32, the minimum user value Umin is added with "1" to calculate the 
user allocation value U. 
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[0038] 

In Step S33, the new user allocation value U calculated in Step 32 is allocated 
to the new software allocation value Y calculated in Step S3 1 . 
[0039] 

In Step 34, it is determined whether or not the user allocation value Y is smaller 
than "0". If it is determined as represented by "YES", then in step S35 a table is 
generated and stored in a memory card. If on the other hand it is determined as 
represented by "NO", then the process proceeds to step S3 1 again. 
[0040] 

Fig. 4 shows an example of the table generated by the above process. This 
example shows the case wherein the user maximum value Uj^^^x "24," so there are 
25 steps from "0" to "24," and the software-side maximum value G^nax "255" so 
there are 256 steps from "0" to "256." To wit, each user pressure-sensing value U in 
one step is allocated to "10" steps of the game pressure-sensing value G, in the manner 
"0"-"9", "10"-"19", "20"-"29", etc. Note that the maximum value "24" of the user- 
side allocated value is allocated to "16" steps of the software-side allocated values 
from "240"-"255". 
[0041] 

When this table is used, when the user presses a button of the controller 200, if 
the user pressure-sensing value is "2" for example, the game pressure-sensing value 
will be recognized on the software side to be "26"-"29" and processing based 
thereupon will be performed. It is noted that on the software side, the values within the 
various aforementioned ranges, namely, "0"-"9", "10"-"19", "20"-"29", etc can be 
used freely. For example, it may use the maximum value or minimum value within 
each range, or use the average value within each range. 
[0042] 
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Fig. 5 is a flowchart that shows the state when a correction table such as that 
shown in Fig. 4 is used. 
[0043] 

In Step S50, data is acquired from the controller 200, and in Step S51, data 
conversion of the user pressure-sensing values to game pressure-sensing values is 
performed based on a correction table such as that shown in Fig. 4, and in Step S52, 
processing is performed based on the converted data and processing ends if Step S53 
comes to that decision. 
[0044] 

It should be noted that depending on the software, according to its purpose, 256 
steps of pressure-sensing values may not be defined, but only roughly two or three 
specific pressure-sensing values and their range of fluctuation are defined. In this case, 
the number of steps will be lower on the game side and higher on the user side. 
Accordingly, in this case, the operation for allocating a number of user pressure- 
sensing values to a single game pressure- sensing value G is shown in Fig. 3, where in 
Step S28, the operation X = Uixiax/^max is executed, and in Step S29, the operation Y 
= Ufnax"^ is executed, and in Steps S30on, it is sufficient to exchange the user 
pressure-sensing values U and game pressure-sensing values G. 
[0045] 

Since this preferred embodiment is constituted and fiinctions as described 
above, differences in pushing pressure due to differences in the strength of users are 
less reflected as is in the controller output (pressure-sensing values). As a result, it is 
possible to prevent the problems when such pressure-sensitive controllers are used to 
execute games and various types of software and the like. 
[0046] 
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Moreover, changes in the pushing speed, namely the rate of change in the 
magnitude of the pushing force per unit time, or namely changes in the rate of increase 
or rate of decrease depending on differences in the strength of the user can be kept low. 
[0047] 

Moreover, by means of this preferred embodiment, it is possible to provide a 
novel pressure-sensitive controller that, at the time of execution of various types of 
programs, gives pressure-sensing values corrected for differences in the user pressure- 
sensing values. 
[0048] 

Here follows a description of an embodiment of the present invention in the 
case of its application to the controller of an entertainment system which is one 
example of a computer system. 
[0049] 

Fig. 6 is a perspective view of the controller 200 connected to the entertainment 
system 500. The controller 200 is removably connected to the entertainment system 
500, and the entertainment system 500 is connected to a television monitor 408. 
[0050] 

The entertainment system 500 reads the program for a computer game from 
recording media upon which that program is recorded, and by executing the program, 
has a function for displaying characters on the television monitor 408. The 
entertainment system 500 also has various built-in functions for DVD (Digital 
Versatile Disc) playback, CDDA (compact disc digital audio) playback and the like. 
The signals from the controller 200 are also processed as one of the aforementioned 
control functions within the entertainment system 500, and the content thereof may be 
reflected in the movement of characters and the like on the television monitor 408. 
[0051] 
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While this depends also on the content of the computer game program, 
controller 200 may be allocated functions for moving the characters displayed on the 
television monitor 408 in the directions up, down, left or right. 
[0052] 

With reference to Fig. 7, here follows a description of the interior of the 
entertainment system 500 shown in Fig. 6. Fig. 7 is a block diagram of the 
entertainment system 500. 
[0053] 

A CPU 401 is connected to RAM 402 and a bus 403, respectively. Connected 
to bus 403 are a graphics processor unit (GPU) 404 and an input/output processor (I/O) 
409, respectively. The GPU 404 is connected via an encoder 407 for converting a 
digital RGB signal or the like into the NTSC standard television format, for example, 
to a television monitor (TV) 408 as a peripheral. Connected to the I/O 409 are a driver 
(DRV) 410 used for the playback and decoding of data recorded upon an optical disc 
41 1, a sound processor (SP) 412, an external memory 415 consisting of flash memory, 
controller 200 and a ROM 416 which records the operating system and the like. The 
SP 412 is connected via an amplifier 413 to a speaker 414 as a peripheral. 
[0054] 

Here, the external memory 41 5 may be a card-type memory consisting of a 
CPU or a gate array and flash memory, which is removably connected via a connector 
51 1 to the entertainment system 500 shown in Fig. 6. The controller 200 is constructed 
such that, when a plurality of buttons provided thereupon are pushed, it gives 
instructions to the entertainment system 500. In addition, the driver 410 is provided 
with a decoder for decoding images encoded based upon the MPEG standard. 
[0055] 

The description will be made now as to how the images will be displayed upon 
the television monitor 408 based on the operation of the controller 200. It is assumed 
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that data for objects consisting of polygon vertex data, texture data and the like 
recorded on the optical disc 41 1 is read by the driver 410 and stored in the RAM 402 
of the CPU 401. 
[0056] 

When instructions from the player via controller 200 are provided as an input to 
the entertainment system 500, the CPU 401 calculates the three-dimensional position 
and orientation of objects with respect to the point of view based on these instructions. 
Thereby, the polygon vertex data for objects defined by X, Y, Z coordinate values are 
modified variously. The modified polygon vertex data is subjected to perspective 
conversion processing and converted into two-dimensional coordinate data. 
[0057] 

The regions specified by two-dimensional coordinates are so-called polygons. 
The converted coordinate data, Z data and texture data are supplied to the GPU 404. 
Based on this converted coordinate data, Z data and texture data, the GPU 404 
performs the drawing process by writing texture data sequentially into the RAM 405. 
One frame of image data upon which the drawing process is completed is encoded by 
the encoder 407 and then supplied to the television monitor 408 and displayed on its 
screen as an image. 
[0058] 

Fig. 8 is a top view of the controller 200. The controller 200 consists of a unit 
body 201 on the top surface of which are provided first and second control parts 210 
and 220, and on the side surface of which are provided third and fourth control parts 
230 and 240 of the controller. 
[0059] 

The first control part 210 of the controller is provided with a cruciform control 
unit 21 1 used for pushing control, and the individual control keys 211a extending in 
each of the four directions of this control unit 21 1 form a control element. The first 
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control part 210 is the control part for providing movement to the characters displayed 
on the screen of the television receiver, and has functions for moving the characters in 
the up, down, left and right directions by pressing the individual control keys 21 la of 
the control unit 211. 
[0060] 

The second control part 220 is provided with four cylindrical control buttons 
221 (control elements) for pushing control. The individual control buttons 221 have 
identifying marks such as O, A, and x on their tops, in order to easily identify the 
individual control buttons 221. The functions of the second control part 220 are set by 
the game program recorded upon the optical disc 411, and the individual control 
buttons 221 may be allocated functions that change the state of the game characters, 
for example. For example, the control buttons 221 may be allocated functions for 
moving the left arm, right arm, left leg and right leg of the character. 
[0061] 

The third and fourth control parts 230 and 240 of the controller 200 have nearly 
the same structure, and both are provided with two control buttons 23 1 and 241 
(control elements) for pushing control, arranged above and below. The functions of 
these third and fourth control parts 230 and 240 are also set by the game program 
recorded upon the optical disc, and may be allocated functions for making the game 
characters do special actions, for example. 
[0062] 

Moreover, two joy sticks 251 for performing analog operation are provided 
upon the unit body 201 shown in Fig. 8. The joy sticks 251 can be switched and used 
instead of the first and second control parts 210 and 220 described above. This 
switching is performed by means of an analog selection switch 252 provided upon the 
unit body 201. When the joy sticks 251 are selected, a display lamp 253 provided on 
the unit body 201 lights, indicating the state wherein the joy sticks 251 are selected. 
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[0063] 

It should be noted that on unit body 201 there are also provided a start switch 
254 for starting the game and a select switch 255 for selecting the degree of difficulty 
or the like at the start of a game, and the like. 
[0064] 

Fig. 9 and Fig. 10 show an embodiment of the second control part 220 of the 
controller. 
[0065] 

As shown in Fig. 9, the second control part 220 consists of four control buttons 
221 which serve as the control elements, an elastic body 222, and a sheet member 223 
provided with resistors 40. The individual control buttons 221 are inserted from 
behind through insertion holes 201a formed on the upper surface of the unit body 201. 
The control buttons 221 inserted into the insertion holes 201a are able to move freely 
in the axial direction. 
[0066] 

The elastic body 222 is made of insulating rubber or the like and has elastic 
areas 222a which protrude upward, and the lower ends of the control buttons 221 are 
supported upon the upper walls of the elastic areas 222a. When the control buttons 
221 are pressed, the inclined-surface portions of these elastic areas 222a flex so that 
the upper walls move together with the control buttons 221. On the other hand, when 
the pushing pressure on the control buttons 221 is released, the flexed inclined-surface 
portions of these elastic areas 222a elastically return to their original shape, pushing up 
the control buttons 221. The elastic body 222 functions as a spring means whereby 
control buttons 221 which had been pushed in by a pushing action are returned to their 
original positions. As shown in Fig. 10, conducting members 50 are attached to the 
rear surface of the elastic body 222. 
[0067] 
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The sheet member 223 consists of a membrane or other thin sheet material 
which has flexibility and insulating properties. Resistors 40 are provided in 
appropriate locations on this sheet member 223 and these resistors 40 and conducting 
member 50 are each disposed such that they face one of the control buttons 221 via the 
elastic body 222. The resistors 40 and conducting members 50 form pressure-sensitive 
devices. These pressure-sensitive devices consisting of resistors 40 and conducting 
members 50 have resistance values that vary depending on the pushing pressure 
received from the control buttons 221. 
[0068] 

To describe this in more detail, as shown in Fig. 10, the second control part 220 
is provided with control buttons 221 as control elements, an elastic body 222, 
conducting members 50 and resistors 40. Each conducting member 50 may be made 
of conductive rubber which has elasticity, for example, and has a conical shape with its 
center as a vertex. The conducting members 50 are adhered to the inside of the top 
surface of the elastic areas 222a formed in the elastic body 222. 
[0069] 

In addition, the resistors 40 may be provided on an internal board 204, for 
example, opposite the conducting members 50, so that the conducting members 50 
come into contact with resistors 40 together with the pushing action of the control 
buttons 221. The conducting member 50 deforms depending on the pushing force on 
the control button 221 (namely the contact pressure with the resistor 40), so as shown 
in Fig. 10 B and IOC, the surface area in contact with the resistor 40 varies depending 
on the pressure. To wit, when the pressing force on the control button 221 is weak, as 
shown in Fig. lOB, only the area near the conical tip of the conducting member 50 is in 
contact. As the pressing force on the control button 221 becomes stronger, the tip of 
the conducting member 50 deforms gradually so the surface area in contact expands. 
[0070] 
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Fig. 10 is a diagram showing an equivalent circuit for a pressure-sensitive 
device consisting of a resistor 40 and conducting member 50. As shown in this 
diagram, the pressure-sensitive device is inserted in series in a power supply line 13, 
where the voltage Vcc is applied between the electrodes 40a and 40b. As shown in 
this diagram, the pressure-sensitive device is divided into a variable resistor 42 that has 
the relatively small resistance value of the conducting member 50, and a fixed resistor 
41 that has the relatively large resistance value of the resistor 40. Among these, the 
portion of the variable resistor 42 is equivalent to the portion of resistance in the 
contact between the resistor 40 and the conducting member 50, so the resistance value 
of the pressure-sensitive device varies depending on the surface area of contact with 
the conducting member 50. 
[0071] 

When the conducting member 50 comes into contact with the resistor 40, in the 
portion of contact, the conducting member 50 becomes a bridge and a current flows, so 
the resistance value becomes smaller in the portion of contact. Therefore, the greater 
the surface area of contact between the resistor 40 and conducting member 50, the 
lower the resistance value of the pressure-sensitive device becomes. In this manner, 
the entire pressure-sensitive device can be understood to be a variable resistor. 
[0072] 

In this preferred embodiment, an output terminal is provided near the boundary 
between variable resistor 42 and fixed resistor 41, namely near the intermediate point 
of the resistors 40, and thus a voltage stepped down from the applied voltage Vcc by 
the amount the variable resistance is extracted as an analog signal corresponding to the 
pushing pressure on the control button 221 . 
[0073] 

First, since a voltage is applied to the resistor 40 when the power is turned on, 
even if the control button 221 is not pressed, a fixed analog signal (voltage) V^iin is 
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provided as the output from the output terminal 40c. Next, even if the control button 
221 is pressed, the resistance value of this resistor 40 does not change until the 
conducting member 50 contacts the resistor 40, so the output from the resistor 40 
remains unchanged at Vmin- If the control button 221 is pushed further and the 
conducting member 50 comes into contact with the resistor 40, the surface area of 
contact between the conducting member 50 and the resistor 40 increases in response to 
the pushing pressure on the control button 221, and thus the resistance of the resistor 
40 is reduced so the analog signal (voltage) output from the output terminal 40c of the 
resistor 40 increases. Furthermore, the analog signal (voltage) output from the output 
terminal 40c of the resistor 40 reaches the maximum Vj^^ax when the conducting 
member 50 is most deformed. 
[0074] 

Fig. 12 is a block diagram showing the main parts of the controller 200. 

[0075] 

An MPU 14 mounted upon the internal board of the controller 200 is provided 
with a switch 18 and an A/D converter 16. The analog signal (voltage) output from the 
output terminal 40c of the resistor 40 is provided as input to the A/D converter 16 and 
converted to a digital signal. 
[0076] 

The digital signal outputted from the A/D converter 16 is sent via an interface 
17 provided upon the internal board of the controller 200 to the entertainment system 
500 and the actions of game characters and the like are executed based on this digital 
signal. 
[0077] 

Changes in the level of the analog signal output from the output terminal 40c of 
the resistor 40 correspond to changes in the pushing pressure received from the control 
button 221 (control element) as described above. Therefore, the digital signal output 
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from the A/D converter 16 corresponds to the pushing pressure on the control button 
221 (control element) from the user. If the actions of the game characters and the like 
are controlled based on the digital signal that has such a relationship with the pushing 
pressure from the user, it is possible to achieve smoother and more analog-like action 
than with control based on a binary digital signal based only on zeroes and ones. 
[0078] 

The configuration is such that the switch 1 8 is controlled by a control signal 
sent from the entertainment system 500 based on a game program recorded on an 
optical disc 411. To wit, when a game program recorded on optical disc is executed by 
the entertainment system 500, depending on the content of the game program, a control 
signal is provided as output to specify whether the A/D converter 16 is to function as a 
means of providing output of a multi-valued analog signal, or as a means of providing 
a binary digital signal. Based on this control signal, the switch 18 is switched to select 
the function of the A/D converter 1 6. 
[0079] 

Figs. 13 and 14 show an embodiment of the first control part of the controller. 

[0080] 

As shown in Fig. 13, the first control part 210 includes a cruciform control unit 
21 1, a spacer 212 that positions this control unit 211, and elastic body 213 that 
elastically supports the control unit 211. Moreover, as shown in Fig. 1 5, a conducting 
member 50 is attached to the rear surface of the elastic body 213, and the configuration 
is such that resistors 40 are disposed at the positions facing the individual control keys 
211a (control elements) of the control unit 211 via the elastic body 213. 
[0081] 

The overall structure of the first control part 210 already has been made public 
knowledge in the publication of unexamined Japanese patent application No. JP-A-H8- 
163672. However, the control unit 21 1 uses a hemispherical projection 212a formed in 
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the center of the spacer 212 as a fulcrum, and the individual control keys 211a (control 
elements) are assembled such that they can push upon the resistor 40 side (see Fig. 15). 
[0082] 

Conducting members 50 are adhered to the inside of the top surface of the 
elastic body 213 in positions corresponding to the individual control keys 211a (control 
elements) of the cruciform control unit 21 1. In addition, the resistors 40 with a single 
structure are disposed such that they face the individual conducting members 50. 
[0083] 

When the individual control keys 211a which are control elements are pushed, 
the pushing pressure acts via the elastic body 213 on the pressure-sensitive devices 
consisting of a conducting member 50 and resistor 40, so its electrical resistance value 
varies depending on the magnitude of the pushing pressure. 
[0084] 

Fig. 15 is a diagram showing the circuit configuration of the resistor. As shown 
in this diagram, the resistor 40 is inserted in series in a power supply line 13, where a 
voltage is applied between the electrodes 40a and 40b. The resistance of resistor 40 is 
illustrated schematically, as shown in this diagram, the resistor 40 is divided into first 
and second variable resistors 43 and 44. Among these, the portion of the first variable 
resistor 43 is in contact, respectively, with the conducting member 50 that moves 
together with the control key (up directional key) 211a for moving the character in the 
up direction, and with the conducting member 50 that moves together with the control 
key (left directional key) 21 la for moving the character in the left direction, so its 
resistance value varies depending on the surface area in contact with these conducting 
members 50. 
[0085] 

In addition, the portion of the second variable resistor 44 is in contact, 
respectively, with the conducting member 50 that moves together with the control key 
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(down directional key) 211a for moving the character in the down direction, and with 
the conducting member 50 that moves together with the control key (right directional 
key) 211a for moving the character in the right direction, so its resistance value varies 
depending on the surface area in contact with these conducting members 50. 
[0086] 

Moreover, an output terminal 40c is provided intermediate between the variable 
resistors 43 and 44, and an analog signal corresponding to the pushing pressure on the 
individual control keys 211a (control elements) is provided as output from the output 
terminal 40c. 
[0087] 

The output from the output terminal 40c can be calculated from the ratio of the 
split in resistance value of the first and second variable resistors 43 and 44. For 
example, if Rl is the resistance value of the first variable resistor 43, R2 is the 
resistance value of the second variable resistor 44 and V^.^ is the power supply voltage, 

then the output voltage V appearing at the output terminal 40c can be expressed by the 

following equation. 

[0088] 

V = V^^ X R2 / (Rl + R2) 

[0089] 

Therefore, when the resistance value of the first variable resistor 43 decreases, 
the output voltage increases, but when the resistance value of the second variable 
resistor 44 decreases, the output voltage also decreases. 
[0090] 

Fig. 16 is a graph showing the characteristic of the analog signal (voltage) 
output from the output terminal of the resistor. 
[0091] 
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First, since a voltage is applied to the resistor 40 when the power is turned on, 
even if the individual control keys 21 la of the control unit 211 are not pressed, a fixed 
analog signal (voltage) Vq is provided as output from the output terminal 40c (at 

position 0 in the graph). 
[0092] 

Next, even if one of the individual control keys 21 la is pressed, the resistance 
value of this resistor 40 does not change until the conducting member 50 contacts the 
resistor 40, and the output from the resistor 40 remains unchanged at Vq. 

[0093] 

Furthermore, if the up directional key or left directional key is pushed until the 
conducting member 50 comes into contact with the first variable resistor 43 portion of 
the resistor 40 (at position p in the graph), thereafter the surface area of contact 
between the conducting member 50 and the first variable resistor 43 portion increases 
in response to the pushing pressure on the control key 21 la (control elements), and 
thus the resistance of that portion is reduced so the analog signal (voltage) output from 
the output terminal 40c of the resistor 40 increases. Furthermore, the analog signal 
(voltage) output from the output terminal 40c of the resistor 40 reaches the maximum 
Vjnax when the conducting member 50 is most deformed (at position q in the graph). 
[0094] 

On the other hand, if the down directional key or right directional key is pushed 
until the conducting member 50 comes into contact with the second variable resistor 44 
portion of the resistor 40 (at position r in the graph), thereafter the surface area of 
contact between the conducting member 50 and the second variable resistor 44 portion 
increases in response to the pushing pressure on the control key 211a (control element), 
and thus the resistance of that portion is reduced, and as a result, the analog signal 
(voltage) output from the output terminal 40c of the resistor 40 decreases. Furthermore, 
the analog signal (voltage) output from the output terminal 40c of the resistor 40 
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reaches the minimum Vj^jn when the conducting member 50 is most deformed (at 

position s in the graph). 

[0095] 

As shown in Fig. 17, the analog signal (voltage) output from the output 
terminal 40c of the resistor 40 is provided as input to an A/D converter 16 and 
converted to a digital signal. Note that the function of the A/D converter 16 shown in 
Fig. 17 is as described previously based on Fig. 12, so a detailed description shall be 
omitted here. 
[0096] 

Fig. 18 is an exploded perspective view of an example of the constitution of the 
third control part of the controller. 
[0097] 

The third control part 230 consists of two control buttons 231, a spacer 232 for 
positioning these control buttons 231 within the interior of the controller 200, a holder 
233 that supports these control buttons 231, an elastic body 234 and an internal board 
235, having a structure wherein resistors 50 are attached to appropriate locations upon 
the internal board 235 and conducting members 50 are attached to the rear surface of 
the elastic body 234. 
[0098] 

The overall structure of the third control part 230 also already has been made 
public knowledge in the publication of unexamined Japanese patent application No. 
JP-A-H8- 163672. However, the individual control buttons 231 can be pushed in while 
being guided by the spacer 232. The pushing pressure when control buttons are 
pressed acts via the elastic body 234 on the pressure-sensitive device consisting of a 
conducting member 50 and resistor 40. The electrical resistance value of the pressure- 
sensitive device varies depending on the magnitude of the pushing pressure it receives. 
[0099] 
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It is noted that the fourth control part 240 has the same structure as that of the 
third control part 230 described above. 
[0100] 

[Effect of the Invention] 

Since this preferred embodiment is constituted and functions as described 
above, differences in pushing pressure due to differences in the strength of users are 
less reflected as is in the controller output (pressure-sensing values). As a result, it is 
possible to prevent the problems when such pressure-sensitive controllers are used to 
execute games and various types of software and the like. Moreover, changes in the 
pushing speed, namely the rate of change in the magnitude of the pushing force per 
unit time, or namely changes in the rate of increase or rate of decrease depending on 
differences in the strength of the user can be kept low. 
[0101] 

Moreover, due to this invention, it is possible to provide a novel pressure- 
sensitive controller that, at the time of execution of various types of programs, gives 
pressure-sensing values corrected for differences in the user pressure-sensing values. 
[Brief Description of the Drawings] 
[Fig. 1] 

A diagram showing the connection of an entertainment system to a controller. 

[Fig. 2] 

A flowchart showing a program for sampling the maximum value when a 
controller button or a switch is pushed by a user. 
[Fig. 3] 

A flowchart showing a program for generating a correction table. 

[Fig. 4] 

A diagram showing an embodiment of a correction table. 

[Fig. 5] 
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A flowchart showing state wherein a correction table is used. 

[Fig. 6] 

A perspective view of a controller connected to an entertainment system. 

[Fig. 7] 

A block diagram of an entertainment system. 

[Fig. 8] 

A top view of a controller. 

[Fig. 9] 

An exploded perspective view of the second control part of the controller. 
[Fig. 10] 

Cross-sectional diagrams showing the second control part of the controller. 
[Fig. 11] 

A diagram showing an equivalent circuit for a pressure-sensitive device. 
[Fig. 12] 

A block diagram of the main parts of the controller. 
[Fig. 13] 

A n exploded perspective view of the first control part of the controller. 
[Fig. 14] 

A cross section of the first control part. 
[Fig. 15] 

A diagram showing the circuit configuration of a resistor. 
[Fig. 16] 

A graph showing the characteristic of the output signal. 
[Fig. 17] 

A block diagram showing the overall constitution including a resistor. 
[Fig. 18] 

An exploded perspective view of the third control part of the controller. 
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[Name of the Document] ABSTRACT 
[Summary] 

[Problem] To allow a user to easily use an interface when pressing an ON/OFF 
button for variable-speed playback and continuation of pressing button.. 
[Solving Means] In order to minimize differences in a pushing speed of a user 
pushing control elements of a controller in, for example, an entertaining system, 
arising from differences in the body weights of users, the gives instructions to a 
computer running software depending on the pushing pressure of the user on the 
control element connected to a pressure-sensitive device of the controller. The 
controller is set up to instruct the user to push the control element with at least a 
maximum strength. The value obtained when the control element is pushed, is stored 
as the maximum value. Based on the maximum value and a pressure-sensing value 
table defined in software or various pressure-sensing values, a new pressure-sensing 
value table or various new pressure-sensing values are generated. 
[Selected Diagram] FIG. 3 
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